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Abstract

Introduction: Post-operative impairment of gastrointestinal tract function and metabolic consequences occur in patients
after gastrectomy by Roux-en-Y method. Short-chain fatty acids and silicon dioxide may prove beneficial in the treatment of

these conditions.

Aim: To evaluate a preparation containing propionic acid and silicon dioxide on the body weight, number of stools and their
consistency (the Bristol scale), and pain and a feeling of gastric fullness after a meal, in patients after gastrectomy by Roux-en-Y

method.

Material and methods: Measurements were performed at the beginning of the study, on day 7 and 14 of application (Co-

lostop®; Miralex, 2 x 15 g/day).

Results and conclusions: Initially the average daily number of movements was 10/day, after the therapy it was 3.8/day. At

the beginning of the study, 3 patients described their faeces as type 6 and two as type 7 on the Bristol scale. After supplementa-
tion, 3 patients described stool consistency as type 5, and two as type 4. Initially, patients rated their pain at 3.4/10 on average,
the stomach fullness as 4.6/10. At the end of the study, 3 patients did not feel any pain, while others reported pain at 1/10.
Four patients described their feeling of gastric fullness as 1/10, and 1 no longer observed this feeling. Patients disclaimed any
adverse effects, and satisfaction after therapy reached 9-10/10 points. Patients’ body weight did not change significantly. An
improvement in standard diet tolerance was observed. Despite the limited study group, clinical benefits of the supplementation

were observed.

Introduction

The digestion process in patients who have under-
gone total gastrectomy with Roux-en-Y method due to
cancer is altered irreversibly. Changes within the physi-
ology of the digestive system are not only related to the
acceleration of the intestinal passage, enzyme secre-
tion, and hormonal aberrations, but also with breaking
down food and the capacitive function [1]. Additionally,
the cancer itself supports undernourishment and ca-
chexia. They can be determined as mechanical-meta-
bolic aberrations.

Roux-en-Y gastric resection, which is one of the
most frequently performed operations in cancer pa-

tients, limits the duodenal passage that regulates the
exocrine pancreatic function, including the insulin pro-
duction and secretion. What is more, it also influences
the secretion of hormones regulating the activity of the
digestive tract, such as somatostatin and cholecysto-
kinin [2, 3].

Due to the above, patients may suffer from a series
of metabolic consequences following the surgery. These
aftermaths include dumping syndrome, Roux loop syn-
drome, afferent loop syndrome, loss of the body mass,
postgastrectomy bone disease, and anaemia [4].

Dumping syndrome reveals itself in the form of di-
arrhoea, nausea, and abdominal pain. The main reason
underlying dumping syndrome is the limited capacity of
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the stomach. Partially digested, highly osmotic chyme
passing into the small intestine stimulates the transpor-
tation of extracellular fluid into its lumen, which results
in an excessive amount of fluid in the digestive tract
and intensifies the occurrence of diarrhoea [5].

It has been documented that short-chain fatty acids
(SCFA) along with silicon dioxide (SiO,) are effective in
treating diarrhoea and other intestinal conditions [6].
Short-chain fatty acids (acetate, propionate, butyrate)
produced by bacteria present in the large intestine
stand as the main energetic substrate for intestinal ep-
ithelial cells [7]. Butyric acid or propionic acid is used in
treating and preventing various diseases or disorders
within the digestive system, such as diarrhoea, intes-
tinal inflammation, functional disorders, dysbiosis, and
conditions following surgical procedures or chemother-
apy [8, 9]. Total concentration of the SCFA in the intes-
tinal lumen ranges from 60 to 150 mmol/kg, whereas
the proportions for acetate, propionate, and butyrate
are, respectively, 60 : 22 : 18 [10].

Silicon dioxide creates a protective layer of the in-
testinal mucosa by connecting with its glycoproteins
[11]. The above-mentioned activity supports the intes-
tinal barrier, which removes harmful substances and
improves the absorbing surface of the intestine. Along
with short-chain fatty acids, it also supports promotion
of the development of a positive bacterial flora. Silicon
dioxide is known for its highly hygroscopic activity be-
cause it binds significant amounts of water. Silicon di-
oxide is a safe substance, and according to Directive
No. 95/2/EC there are currently various allowed uses
of silicon dioxide as an E551 anti-caking agent. The Eu-
ropean Food Safety Authority stated in its opinion of
18 May 1990 that the acceptable daily intake (ADI) for
this particular additive is “not specified” [12].

Aim

The aim of the preliminary test performed in the
General, Endocrinological Surgery, and Gastroenterolog-
ical Oncology Clinic at Heliodor Swiecicki Clinical Hos-
pital in Poznan was to evaluate the influence posed by
the preparation containing propionate and silicon diox-
ide on the intestinal passage in patients operated with
the Roux-en-Y method due to gastric cancer.

Material and methods

The evaluation included 5 patients who underwent
this particular surgery. The examination covered re-
cording the body mass before the procedure, after the
procedure, as well as after 14 days of using the prepara-
tion. As well as the above, the examination focused on
the number of bowel movements before the study, and
after 7 and 14 days, the stool consistency according to
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the Bristol Stool Form Scale, along with observed pain
ailments and the experience of epigastric fullness after
a meal. Additionally, particular attention was paid to
possible adverse reactions associated with consuming
the preparation, and whether or not the patient accept-
ed the preparation. The preparation was implemented
into the patients’ diet between the 7" and 16™ day af-
ter the surgery.

Patients were using a preparation containing pro-
pionic acid and colloidal silicon dioxide (Colostop®; Mi-
ralex, Poznan) in a standard dose administered in ac-
cordance with chronic recommendations, which is 15 g
two times per day. A single dose (15 g) contained 500
mg of sodium propionate (385 mg of propionic acid)
and 1000 mg of colloidal silicon dioxide.

Results

Results of the conducted observations are shown
in Table I. Due to an insufficient number of evaluated
patients, the study did not include statistical analysis.

Body mass loss following the surgery, ranging from
2 to 5 kg, was reported in 4 patients. One patient
gained 1 kg of body mass. Initially, 4 out of the 5 pa-
tients followed a pulpy diet or well fragmented food,
whereas only 1 patient determined his diet as normal.

The average number of bowel movements reached
10 per day (between six and 14 bowel movements per
day). When evaluating the stool consistency according
to the Bristol scale, 3 patients declared type 6 (mushy
consistency with ragged edges), while 2 patients de-
clared type 7 (liquid stool, with no solid pieces, liquid).

Patients evaluated pain ailments following a meal
before they started consuming the preparation on
a scale from O to 10. The average evaluation was 3.4/10
(from 2/10 to 5/10). The feeling of epigastric fullness
was assessed in a similar way, on a scale from 0 to 10.
The average assessment equalled 4.6/10 (from 3/10 to
6/10).

After 7 days of using the preparation the average
number of bowel movements during a single day was
4.2 (three to five bowel movements per day). Two pa-
tients determined the stool consistency according to
the Bristol scale as type 6, while the remaining 3 pa-
tients determined it to be type 5 (soft blobs with clear-
cut edges). Pain ailments following a meal in these pa-
tients equalled 3.2/10 (from 3/10 to 4/10). The patients
stated that the feeling of epigastric fullness equalled
3.6/10, on a scale from 0 to 10 (from 3/10 to 5/10).

Fourteen days after the initial use of the preparation
the average number of bowel movements in patients
during a single day was 3.8 (three to four bowel move-
ments per day). Three patients determined the stool
consistency according to the Bristol scale as type 5,
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Table I. The evaluated clinical parameters in patients after total gastrectomy performed with the Roux-en-Y
method due to gastric cancer

Parameter F; 64 M; 57 M; 59 F 71 M; 68
Status of the patient at the Hospital Home Hospital Hospital Home
beginning of the study

Day of implementing the 7 16 8 9 12

supplementation (from the day
of gastric resection)

Description of the followed diet Pulpy diet, the The so-called Hospital diet, Hospital diet, ‘Normal’ diet,
so-called ‘hospital’  ‘light’ diet, with pulps, blended pulps, blended home-based
diet arecommendation  food, from time food, from time food, with the
to thoroughly to time with an to time with an recommended
chew and wash  added supplement added supplement 2 bottles of
down the food, (most probably (most probably nutridrink a day
with addition of — Protifar) — Protifar)
1 nutridrink a day
Weight before the procedure 86 64 59 61 68
(kg
Weight after the procedure 81 62 55 62 66

(on the day of initiating the
Colostop supplementation) [kg]

Weight at the end of the 83 64 56 61 66
observation period (after
14 days) [kg]

Number of bowel movements 6 12 8 10 14
before initiating the
supplementation

Number of bowel movements 3 5 4 4 5
7 days after initiating the
supplementation

Number of bowel movements 3 4 4 4 4
14 days after initiating the
supplementation

Stool consistency according to 6 7 6 7 6
the Bristol scale before initiating
the supplementation

Stool consistency according to 5 6 5 5 6
the Bristol scale 7 days after
initiating the supplementation

Stool consistency according to 5 5 5 4 4
the Bristol scale 14 days after
initiating the supplementation

Pain ailments after a meal 5 4 5 2 3
before initiating the
supplementation (0-10)

Pain ailments after a meal 3 3 4 3 3
7 days after initiating the
supplementation (0-10)

Pain ailments after a meal 0 0 1 0 1
14 days after initiating the
supplementation (0-10)

Epigastric fullness after 5 5 3 6 4
a meal before initiating the
supplementation (0-10)
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Table I. Cont.

Parameter F;, 64 M; 57 M; 59 F;71 M; 68
Epigastric fullness after a meal 3 3 3 5 4

7 days after initiating the

supplementation (0-10)

Epigastric fullness after a meal 1 1 1 0 1

14 days after initiating the

supplementation (0-10)

Adverse reactions No No No No No

The patient’s acceptance of the 9 10 10 9 10
preparation (0-10)

Status of the patient at the end Home Home Home Home Home

of the study

Description of the diet followed Home-based Home-based Three home- Home-based Home-based diet,
after 14 days diet, thoroughly diet, without based meals diet, without blended, 9 times

chewed, with the
addition of two
bags of Nutramil

whereas 2 patients determined it to be type 4 (smooth,
like a soft sausage or snake). Three out of the 5 patients
reported no pain ailments after meals (0/10), and 2 pa-
tients evaluated that the pain ailments following meals
reached 1/10. Four patients experience the feeling of
epigastric fullness, the level of this sensation was de-
termined as 1/10. One patient no longer reported expe-
riencing this type of ailments.

None of the patients reported any adverse reactions,
and all patients fully accepted using the preparation,
stating that their satisfaction equalled 9-10/10 points
(the average value was 9.6/10). After the study, the
body mass of most patients slightly increased (by 1-
2 kg) or remained the same. The diet of these patients
also changed. All patients followed a modified home-
based diet, and 3 patients used widely available dietary
supplements.

Discussion

Diarrhoea and other digestive tract ailments ob-
served in patients after gastrectomy related with onco-
logical reasons is always a considerable problem [13].
Recovery in these patients is difficult, and their energy
expenditure related with maintaining the homeostasis
is definitely greater than in the case of healthy peo-
ple. Administering a preparation containing propionic
acid from the group of short-chain fatty acids, as well
as silicon dioxide, to such patients under observation
gives some positive results. The preparation allows us
to obtain a denser stool, and it simultaneously provides
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any significant
limitations, small
meals, frequent

meals, lot of
poultry meat, fish

per day (light
products, rich in
protein, eggs, fish,
yoghurts, cheese
and 3 portions
of Immuvene per
day, alternately

any significant
limitations, small
meals, frequent
meals, lot of
poultry meat, fish

a day, including
Impact 1 per day

a trophic activity because it nourishes the intestinal mu-
cosa and stimulates its regeneration.

By stimulating the development of the saprophyt-
ic flora, propionate also inhibits the development of
pathogens, such as Escherichia coli, Campylobacter,
or Salmonella, which also compete for their place of
colonisation [14]. Because propionic acid supports
the function related with the intestinal barrier integ-
rity, measured as the increased transepithelial electri-
cal resistance (TER), under a physical concentration
(2 mM), it simultaneously has an influence on decreas-
ing the intestinal permeability, which improves the
function of the intestinal barrier. Moreover, it stimu-
lates the biosynthesis of the mucous within the intes-
tinal epithelium. It is worth noting that its presence
within the intestinal lumen allows the proper pH to
be maintained, and hence protects the digestive sys-
tem against the invasion of microorganisms [15]. The
above-mentioned modes of action seem to be partic-
ularly beneficial in conditions resulting from extended
surgical resections performed within the scope of the
digestive system, including gastric resections. On the
one hand, these mechanisms of action stimulate the
process of recovery and adaptation, and on the other
hand they enable an accelerated clinical improvement
by physiological decrease of adverse symptoms and
metabolic outcomes. The combination of propionate
and silicon dioxide is administered in acute travel-
lers’ diarrhoea, usually caused by toxins produced by
bacteria or viruses [6]. A growing intestinal dysbiosis
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is quite characteristic for these conditions [16]. It is
worth mentioning that patients suffering from diseas-
es associated with chronic diarrhoeas can also benefit
from using these substances. These conditions include
inflammatory bowel disease (IBD), chronic pancreatitis,
irritable bowel syndrome (IBS), and radiation-induced
intestinal inflammation, not to mention a long-term
chemotherapy or antibiotic therapy. In such condi-
tions it is crucial not only to ensure densification of
the intestinal content, but most of all to nourish the
mucosal cell.

Conclusions

The study, despite a small sample group, indicates
advantages resulting from using silicon dioxide and pro-
pionate in the form of one preparation in patients af-
ter gastric resection performed because of the existing
neoplastic disease. Patients experienced considerable
advantages from the digestive system. The presented
preliminary study constitutes an element of prospective
studies within the group of patients after extended re-
sections performed within the digestive tract.
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